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dear Chanfl ft Mechanism 

The erase* Invention retates to gear change mechanisms and more parlfcularty to 
^ I^ntllptoy^ d=fl dutches. Me*anisms according to the invenhon 

" — . toWeVnCbuiwozer or other skid steered vehicle equipped v*h e dnve 
configuration as described in WO-02M83483. 

Constentmesh gearboxes commonly employ dog clutches M «he selection of 

dKfcrent re** are located «- - ""^l £ 

fronting faces rf the selector hub end gears are formed w<h complementary «rt 
l£E and/or indent (doge) so that when thehubis «, by an aerated 
SI* in e«h» direction from a centre, neutrat poelbotv tewards one 
. ^«re. me^pecM^ .<* * «* and gear « engage » — ^" ;: 
to me hub and output shaftfrem thaselected gear at its respecbve reta. ™ls a . 
^robust and effecdve ^ ? 

directum due to fhe spacing ofthe gears, .he prevision of I. dogs ■ 
^aendsofmesetectorhubendmereomrequiredtormeseiectorhubto ^ 

shuttle between ths gears. 

The present Invents seeks to prerfde e gear change mechanism operefcg on me 
- (iw^lsnwat le^mlJte^ldtBellori. 

I„ one aspect the invention acctadlngly resides in a gear change ™*anism 
^4 a^teputmemberanderol^outou. member: eplane^yge^set 

^Za eun gear, a set of plane, gears meshing with the sun 0- «™* 
. common plane, carter. and an «m*s meshing wite the planet *»«°-™>°^ 

and borne.br axia, movement retadve to the planetary gear set 
gear, planet carder and annulus band anangad to turn aM. me otter of sa d mput 
member and output member, and a second of said sun gear, pbnet earner and 
Sue being heW ncwotatebly. the gear select member composing Are. and 
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« 

second sets of dogs spaced radially relative to each othen and said first and the 
third of said sun gear, planet carrier and annulus being arranged to turn with 
respective sets of dogs which are adapted to engage with said first or said second 
set of dogs respectively when the gear selector member is moved to a respective 
5 axial position. 

By virtue of the provision of a planetary gear set to provide a change of gear ratio 
(and/or direction) In a mechanism according to the invention, and the consequent 
radial spacing of the corresponding sets of dogs, an axially compact unit can be 
10 achieved. 

In another aspect the invention resides In a drive configuration for a skid steered 
vehicle comprising a respective drive member at each slBe of the vehicle; at least 
one propulsion motor coupled to turn said drive members and coupled through a 

1 5 controlled differential device to a steer motor, and a respective gear change 

mechanism as defined above in the transmission between said propulsion motor(s) 
and each said drive member. • - .-*«..- 

'. . : • ■..rvf' 8 "JjjkaH'fi. «a A: t 

these and other aspects and features of ?the jnventipn wlU now be more particularly 

20 described, by way of example, with reference to the accompanying drawings, in 4 " 
which:* 

Figure 1 is a diagrammatic illustration of a drive configuration for a skid steered 
vehicle to which the invention may be applied; 

25 

Figure 2 is an axial cross-section through a preferred embodiment of a gear change 
mechanism according to this inventioniln a neutral condition";" 

Figure 3 is a three-quarter view, from one side, of the dog rings and gear selector 
30 hub comprised in the mechanism orngure 2; 

Figure 4 Is a three-quarter view of the components of Figure 3 from the opposite 

Side; ~ - ; vrv^ T— 



Figure 5 is an axial cross-section through the mechanism of Figure 2 in a tow gear 
condition; and 
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Figure 6 is an axial cross-section through the mechanism of Figure 2 in a high gear 
condition. ' ~'" 

Figure 1 illustrates diagrammatically one form of drive configuration with which gear 
5 change mechanisms in accordance with the present Invention may be found 
particularly useful, being a track drive arrangement for a skid steered vehicle 
according to WQ-02/083483. It is to be understood, howe^r, that the pmseni 
mechanisms are more generally applicable to gear change functions in vehicles or 
other machinery, particularly where an axiaHy compact mechanism is required. 

10 

In Figure 1 a transverse drive arrangement comprises two electric propulsion motors 
1 a and 1 b turning drive shafts 2a and 2b. Outboard of the motors the transmission 
; '^"^ fn^uSes Tn eaW^fil algear fcfrahgfc;untt$a, 3b brake;4a;4b and final drive^gear 

• reduction 5a, 5b, all encased within the vehicle hull, leading to. respective track drive 
15 sprockets 6a and 6b at opposite sides of the vehicle. Inboard the motor shafts 2a 

• and 2b are coupled to a controlled differential 7 driven by an electric steer motor 8, ail 
as described in W(M)2/083483 the contents of which are hereby incorporated by 

^reference, *. ; ; »-*\-v* 

2Q Figure 2 illustrates an embodiment of a me^ani&m;apcoidirig to the Invention for 

changing the gear ratio In transmission of rotation from an input shaft 2 to an output - 
shaft 9. In the context of Figure 1 , .therefore, a mechanism of this kind would be 
used In the units 3a and 3b on opposite sides of the vehicle (configured in mirror 
Image) between the respective drive shaft 2a, 2b and output shaft 9a, 9b. 

25 

In Figure 2 there is a hollow input shaft 2 which surrounds over part of its length the 
output shaft 9. The end of the shaft 2 is formed as a sun gear 10 of a planetary gear 
set which meshes as at 1 1 with a plurality (four in this embodiment) of planet gears 
1 2. The planet gears 1 2 are borne by needle roller bearings 1 3 for rotation about 
3Q respective pins 14 held in a common planet carrier 15> The planet gears 12 also 
mesh as at 16 with an annulus or ring gear 17 which is held non-rotatably by splines 
18 in a fixed casing (not shown). As will be appreciated, rotation of the Input shaft 2 

- arid sun gear 10 causes the planet gears 12 to revotve about the sun gear (by .virtue 

of the fixed annulus 17) thus causing the planet carrier 15 to rotate in the same 
35 sense as, but slower than, the input shaft and sun gear, in this embodiment the 
speed reduction ratio is typically 4:1, 
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Figure 2 Illustrates the mechanism in a neutral condition in which the planetaiy gear 
set merely idles as the input shaft 2 is turned. In order to transmit rotation to the . . 
output shaft 9 at a selected one of two gear ratios, however, a gear selector hub 19 is 
mounted by splines 20 to the output shaft so that the hub and shaft must turn 
5 together but the hub is able to slide arially on the shaft in either sense of direction 
from the position illustrated in Figure 2, With, reference also to figures 3 and 4 the 
selector hub 19 hasan annular flange~portiQn 21 which Is formed on its opposite 
sides with two sets of dogs: on the left hand (as viewed) side there are alternating 
axial projections 22 and indentations 23 and on the right hand (as viewed) side there 
10 are alternating projections 24 and indentations 25. 

With further reference to Figures 2 to 4 a dog ring 26 is mounted by splines 27 to the 
' \ piahef carrier 15* and re^fned^yaspiteire^ On ?fe right hand. (ss^ . - 

viewed) side the ring 26 is formed with a set of dogs defined by alternating axial 
15 projections 29 and Indentations 30. A second dog ring 31 is mounted by splines 32 
: •: to the sun gear 10 and retained by a spiral retginjng ring 33; On its left hand (as 
viewed) side the ring 31 is formed with a set of dogs defined by alternating axial 
h*_. projections 34 and indentations 35. The splines 32 of the ring 31 are shown as 
- V ; helically cut in Figures 3 and 4. as they engage with art-down portions of helically-cut 

v- :;:r ,..:.^: , 5 . .go -ge&rtobth-at therend of -the surraear. • - ;r m -~ \ — 
• * * 

To engage either low or high gear ratio the selector hiib 19 is shifted either to the left 
or right (as viewed) on the shaft 9 from the position Illustrated in Figure 2. For this 
purpose an appropriate actuating mechanism is provided terminating in a selector 

25 fork (not shown) which engages in an annular groove 36 in the hub. Figure 5 
illustrates the engagement of low gear ratio. As the selector hub 1 9 moves to the 
left (as viewed) its projections 22 are4brced into the indentations 30 of the dog ring, 
26 and after a small degree of relative angular movement are abutted by the 
projections 29 of that ring to transmit rotation to the shaft 9 at the speed of the planet 

30 carrier 15 (i.e. reduced by the above mentioned ratio of 4:1 from the input shaft 2). 
Figure 6 illustrates the engagement of high gear ratio. As the selector hub 1 9 moves 
to the right (as viewed) its projections 24-are forced into the indentations 35 of the 
dog ring 31 and after a small degrees* relative angular movement are abiitted^b^rthe , rc , 
projections 34 of that ring to transmit rotation to the shaft 9 at the speed of the sun 

35 gear 1 0 (i.e. at a 1 :1 ratio to the input shaft 2). 
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In any shifting between low and high gears the selector hub 19 passes through the 
: neutral condition of Figured A ball 36 biased by a spring 37 in a radial bor$ of the 
shaft 9 engages in a respective one of three corresponding recesses (not shown) in 
the selector hub 19 to provide a deter* action in its neutral, low or high gear position 
5 as the case may be. When used in a drive arrangement as illustrated in Figure 1, 
whenever the selector hub 19 is shifted to disengage a gear the propulsion motors 1a 
and 1 b are momentarily de-energised to relieve the applied torque and when shifted 
to engage a gear their speed will be adjusted to facilitate entry of the respective 
projections 22 or 24 into the corresponding indentations 30 or 35. 

10 

It will be appreciated' that In the illustrated mechanism the two elements which 
transmit rotation to the shaft 9 in selected gear ratios - namely the sun gear 10 and 
planet carrier 1 5 - <ahe spaced from each other essentially, in the radial rather than • - 
axial direction, and the two sets of mating dogs represented by the projections 34 

1 5 and 29 on the sun gear and planet carrier and the projections 24 and 22 on the 
selector hub 1 9 are likewise radially spaced* This leads to a mechanism which is 
substantially more compact in the axial direction in comparison with a conventional 
dog clutch gear change mechanism where dogs are provided at oppqsite ends pf a , : . 
selector hub for engagement with axiaily spaced gears, Furthermore, of the two sets ; 

20 of dogs 34/24 and 29/22 it is those at the greater radius (29/22) which transmit at the 
low gear ratio and they can naadily be designed to have the greater load capacity to 
match the higher torque required to be transmitted at that ratio than the dogs at,the 
smaller radius (34/24) which transmit at the high gear ratio. 

25 Although the Invention has been described above with reference to a mechanism in 
which the gear selector hub operates on the output side of the planetary gear set this 
need not necessarily be the case. For example a mechanism as illustrated in 
Figures 2 to 6 could be operated effectively in reverse where shaft 9 is the input shaft 
and shaft 2 is the output shaft. In this case the selector hub 19 would engage either 

30 with the sun gear 10 through the dogs 24/34 to drive the shaft 2 at a 1:1 ratio to the 
shaft 9, or with the planet carrier 15 through the dogs 22/29 to drive the shaft 2 at an 
increased ratio with respect to the shaft 9. 



In other embodiments of the invention different permutations of the elements of a 
35 planetary gear set may be chosen to be fixed non-rotatabty. driven by an input shaft, 
and engageable through dogs with an output shaft . In one such example the 
mechanism of Figures 2 to 6 is modified by fixing the planet carrier 15 instead of the 
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annulus 17, so that the annulus is free to rotate, and instead of the planet earner the 
annutus is equipped with dogs to engage the selector, hub. In this case the shaft 9 
will either be driven firom me sun gear at a 1:1 ratio to the shaft 2, or from the annulus 
at a reduced ratio and in the opposite sense of rotation with respect to the shaft 2. 
5 Such a mechanism would therefore be useftJl for selecting between a forward and a 
reverse gear. 

In the embodiment of the gear change mechanism illustrated fn Figures 2 fo 6 and as 
incorporated in the drive configuration of Figure 1 it is sufficient to provide for the 

10 selection of only two different gear ratios (high and low range) because the electric 
propulsion motors 1 a and 1 b are themselves capable of generating appropriate 
levels of torque over a substantial speed range, in other applications where a 

- "greaferWum&S^ of such -...-^ 

mechanisms could be cascaded in sequence. 

15 ' 
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CLAIMS 



1 . A gear change mechanism comprising: 

a rotary input member and a rotary output member, 
5 a planetary gear set comprising a sun gear, a set of planet gears meshing 

with the sun gear and borne by a common planet carrier, and an annulus meshing 
with the planet gears; 

and a gear selector member arranged to turn with one of said input member 
and output member and borne for axial movement relative to the planetary gear set; 
10 a first of said sun gear, planet carrier and annulus being arranged to turn with 

the other of said input member and output member, and a second of said sun gear, 
planet carrier and annulus being held non-rotatably; 

tfi e ge g r selector member comprising first and second sets of dogs spaced 
radially relative to each other, 
1 5 and said first and the third of said sun gear, planet carrier and annulus being 

arranged to turn with respective sets of dogs which are adapted to engage with said 
first or said second set of dogs respectively when the gear selector member is moved 
to a respective axial position-'/ . 

20 2. A mechanism according to claim 1 wherein the gear selector member is- 

borne upon the rotary output member to transmit rotation thereto but with freedom to 
move axiaBy relative thereto. 

3, A mechanism according to claim 1 or claim 2 wherein the sun gear is 

25 arranged to turn with the rotary input member, the annulus is hald non-rotatably, and 
the sun gear and planet carrier are arranged to turn with, said respective sets of dogs. 

4, A mechanism according to claim 1 or claim 2 wherein the sun gear is 
arranged to turn with the rotary input member, the planet carrier is held non-rotatabty, 

32 and the sun gear and annulus are arranged to turn with said respective sets of dogs. 

-S. A gear change mechanism substantially as hereinbefore described with 
reference to Figures 2 to 6 of the accompanying drawings. - 

3S 6. A drive configuration for a skid steered vehicle comprising a respective drive 
member at each side of the vehicle; at least one propulsion motor coupled to turn 
said drive members and coupled through a controlled differential device to a steer 
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r 

motan and a respective gear change mechanism according to any preceding claim 
. in the .transmission between said propulsion motors) and each said drive member. 

7. A vehicle equipped with a drive configuration according to daim 6. 
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